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Apparatus for the manufacture of innerspring constructions 
TECNICAL FIELD 

5 The subject invention concerns an apparatus for the 

manufacture of spring carcasses of pocket spring type for 
use in e.g. beds and similar objects, said apparatus com- 
prising a coiling station in which springs are manufactu- 
red and by means of welding are enclosed in pockets of 

10 a heat-sealable fabric to form lengths of such pocket 
springs, and a buffer station for receiving the pocket- 
spring lengths from the coiling station, storing them 
temporarily, and transferring them to an assembly station, 
wherein a number of pocket- spring lengths corresponding to 

15 the size of the spring carcass to be manufactured, is 
assembled to form the spring carcass. 

BACKGROUND OF THE INVENTION 

In accordance with one prior-art apparatus of the 

20 kind above the pocket-spring length, arriving from the 
coiling station in a preferably continuous manner, is 
transferred to one of several mobile buffer carriages 
incorporated in the buffer station. When one buffer 
carriage is full, the pocket-spring length is cut where- 

25 upon the carriage, possibly after having been put in an 
intermediate storage, is rolled up to the assembly sta- 
tion. 

With the aid of a cutting tool, i.e. a pair of scis- 
sors or the like, the operator in that station manually 

30 cuts the pocket-spring length to the desired length 

(corresponding to the length of the spring carcass to be 
manufactured), i.e. by counting the number of spring 
pockets making up the correct pocket-spring length. Should 
the number of spring pockets be too small the operator 

35 needs to join the too short pocket-spring length, usually 
by means of welding, to the longer pocket-spring length, 
the supplementary length being taken from the immediately 
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following buffer carriage. 

The pocket-spring length thus cut into the correct 
longitudinal dimension are handed over one by one to 
another operator who successively positions them in the 
5 correct position on an insertion device and who, having 
checked the position and if needed adjusted the position 
of the pocket-spring length on the insertion device acti- 
vates the latter, whereby said device in turn introduces 
the pocket-spring length into the assembly station for 
10 interconnection with previous pocket spring lengths of the 
correct longitudinal dimension to form a spring carcass 
having the desired size. 

Owing to the necessarily high concentration required 
from the operators and because of the often monotonous 
15 operations, the above described, manual handling often 
contributes to increased fatigue and thus to increased 
risks for operational injuries and manufacturing faults. 

in addition, it is often difficult to fully utilize 
the capacity of the apparatus for longer periods of time. 

20 

PURPOSE OF THE INVENTION 

The purpose of the subject invention is to consi- 
derably reduce the above disadvantages and drawbacks by 
providing measures which in a simple and cost-efficient 
25 manner allows the entire apparatus to be run completely 
automatically . 

SUMMARY OF THE INVENTION 

The above and other purposes of the invention are 

30 achieved owing to the specific particularities and featur- 
es that characterize the apparatus in accordance with the 
invention as set forth in the appended claims. 

Thus, the invention is characterized by a transfer 
station positioned between the buffer station and the 

35 assembly station and including both a welding and cutting 
unit in which pocket spring lengths arriving from the 
buffer station are welded and cut into the correct longi- 
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tudinal dimension in dependency of the size of the spring 
carcass to be manufactured, and a conveyance unit advanc- 
ing the cut pocket-spring lengths from the welding and 
cutting unit to a pick-up position wherein an assembly 
5 unit in turn picks up the pocket-spring lengths one by one 
in the pick-up position and transfers them to the assembly 
station to form a spring carcass having the desired size, 
i.e. the correct length and width. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in closer detail in 
the following with reference to the accompanying drawings, 
wherein 

Fig. 1 in a view from above schematically illustrates 
15 the apparatus in accordance with the invention and the 
mutual positions of the stations and the units included 
therein, 

Fig. 2 illustrates part of the apparatus in accord- 
ance with Fig. 1 in a schematical lateral view, 
20 Fig. 3 illustrates in a lateral view and on an enlar- 

ged scale a part of the transfer station incorporated in 
the apparatus in accordance with the invention, 

Fig. 4 illustrates the transfer station in a lateral 
view in cooperation with an assembly unit incorporated in 
25 the apparatus in accordance with the invention, 

Fig. 5 illustrates the transfer station in accordance 
with Fig. 4 in an end view in the direction indicated by 
arrow V, and 

Fig. 6 indicates gripping means forming part of the 
30 assembly unit, in the direction of arrow VI in Fig. 5. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

The apparatus in accordance with the invention which 
is illustrated in the drawings and generally designated by 
35 reference 1, is primarily intended for the manufacture of 
spring carcasses 2 of pocket-spring type, primarily in- 
tended for beds and similar objects. 
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The apparatus 1 includes a coiling station 3 which 
in accordance with the embodiment illustrated includes 
three automatic coiling machines 4 of prior art design. 
The automatic coiling machines 4 produces coiled springs 5 
5 of steel wire or other suitable material and in a manner 
known per se these springs are welded into pockets/ 
/springs 7 which pockets are made from a heat-sealable 
fabric 6 of preferably non-woven type or the like, to form 
continuous pocket-spring lengths 8. 

10 The three automatic coiling machine 4 of the coiling 

station 3 has a capacity of approximately 55-70 springs 7 
per minute each, in accordance with the embodiment illu- 
strated , and by means of power-operated and schematically 
illustrated feed-in conveyor belts 9, including driver 

15 dogs, they are associated with their respecive one of 
buffer containers 11 incorporated in the buffer station 
10 of the apparatus 1 for the purpose of receiving the 
pocket-spring lengths 8 from the automatic coiling machi- 
nes 4. 

20 On the f eed-inconveyor belts 9 leading to the three 

buffer containers 11 coupled in parallel there is provided 
a monitoring station, not illustrated in detail, serving 
to sense the height of the springs 7 during the feed-in of 
the spring-pocket lengths 8, to allow setting of the 

25 values of maximum and minimum deviations. Missing springs 
could also be detected in the monitoring station and in 
case of faults the feed-in operation is stopped and an 
alarm signal is issued. 

The three buffer containers 11 store the pocket - 

30 spring lengths 8 arriving from the automatic coiling 

machines 4 temporarily and they each have a storage capa- 
city of approximately 500 pocket springs 7. The reason for 
the provision of the buffer containers 11 is to increase 
the efficiency and to provide for optimum utilization of 

35 the apparatus by preventing shut-down of the apparatus, 
for example as a result of interrupted operation of a 
coiling machine 4 or of such a machine being stopped as 
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a consequence of spring or fabric replacements, checks and 
possibly adjustments of the pocket springs 7. 

In addition, the buffer containers 11 equalize the 
flow and reduce the start and stop cycles in the automatic 
coiling machines 4 when the operative speed of a transfer 
station 12, to be described later on and incorporated in 
the apparatus, is increased. 

Via power-driven conveyor belts 13 including dogs 
and not to be described in closer detail, the three buffer 
containers 11 are associated with the transfer station 12, 
more precisely to their respective one of the welding and 
cutting units 14 included in said station, in these weld- 
ing and cutting units 14 the spring-pocket length 8, 
arriving from the associated buffer containers 11 via the 
15 conveyance belts 13 a, e cut into the correct longitudinal 
dimensions with respect to the size of the spring carcass 
2 to be manufactured. 

In accordance with the preferred embodiment of the 
invention each welding and cutting unit 14 includes a 
preferably ultrasonic welding head 15 and the welding 
heads are connected to a common generator, not shown, 
which is controllable to activate the selected one of the 
welding heads 15. Each welding head 15 is arranged to be 
moved essentially linearly to and fro by means of a driver 
means 16, such as a pneumatically operated cylinder not to 
be described in closer detail, into abutment against a 
welding pad 17, with the fabric 6 between two juxtaposed 
spring pockets/springs 7 sandwiched between said pad and 
said welding head, so as to form two parallel, spaced- 
apart welding seams 18. In accordance with the preferred 
embodiment and with a view to form the welding seams 18 as 
shown, each welding head 15 is formed with two, likewise 
parallel and spaced-apart welding members 19. The two 
welding elements 19 are essentially straight and have a 
35 length substantially corresponding to the width of the 
pocket-spring lengths 8. 
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Besides the welding head 15, the welding and cutting 
unit 14 also comprises a cutting means 20, preferably in 
the form of a knife, preferably of hooked flooring knife 
type. The purpose of the cutting means 20 is to cut the 
5 fabric 6 intermediate the two welding seams 18, imparting 
to the pocket -spring lengths 8 the correct, predetermined 
longitudinal dimension and so as to ensure that they are 
correctly welded together at their ends. In accordance 
with the embodiment shown and described the knife- like 
10 cutting means 20 is arranged for essentially linear to and 
fro movements in a groove 21 or similar recesses formed in 
the associated welding pad 17, extending essentially in 
parallel with said welding members 19, for the purpose of 
effecting the sought-after cutting/severing of the fabric 
15 6 intermediate the welding seams 18. 

In addition to the welding and cutting unit 14 des- 
cribed above, the transfer unit 12 also includes a con- 
veyance unit 22, advancing the pocket-spring lengths 8 cut 
in the welding and cutting unit 14 to a pick-up position 
20 23 in readiness for an assembly unit 24 to be described in 
detail later on. In turn, the assembly unit 24 picks up 
the pocket-spring lengths 8 one by one in the pick-up 
position 23 and transfers them to the assembly station 25, 
included in the apparatus as the last principal component 
25 thereof, wherein a number of pocket-spring lengths corre- 
sponding to the predetermined dimensions of the spring 
carcass 2 to be produced, are assembled in a manner known 
per see to form the spring carcass 2. 

In accordance with a preferred embodiment the con- 
30 veyance unit 22 comprises three individual conveyor belts 
26 including driver dogs 27, which belts are power-operat- 
ed in a manner not disclosed in detail, to advance the cut 
pocket-spring lengths 8 from the welding and cutting unit 
14 to the pick-up position 23 of the assembly unit 24. 
35 More precisely, the assembly unit 24 comprises a number of 
fixed pick-up positions that equals the number of conveyor 
belts 26, i.e. in the case described three fixed pick-up 
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positions. The assembly unit 24 is moveable essentially 
linearly backwards and forwards above the conveyor belts 
26 of the conveyance unit 22, essentially at right angles 
to the direction of conveyance VII in order to be able to 
5 move to the pick-up position 23 which at any instance is 
the optimum one for transferring the pocket-spring lengths 
8 one by one to the assembly station 25 in order to 
achieve the sought-after maximum efficiency in the appa- 
ratus 1. 

10 in accordance with a preferred embodiment the assemb- 

ly unit 24 comprises a number of grip means 27 arranged, 
in any selected pick- stick-up position, to be moved into 
engagement with the spring pockets /springs 7 of the asso- 
ciated pocket-spring length 8 in order to hold, by gripp- 
15 ing action, the pocket-spring length during the transfer 
and, upon arrival in said assembly station 25 to be dis- 
engaged from said pockets/springs to release the pocket- 
spring length from the assembly unit 24. 

More precisely, the number of grip means 27 prefer- 
20 ably is identical with the number of spring pockets/ 

/pockets 7 of the associated pocket-spring length 8. From 
an essentially horizontal starting position shown in Fig. 
5 the grip means 27 may be pivoted by means of elements 
not shown in closer detail, for instance one or several 
25 pneumatically operated cylinders, over about 90° downwards 
to the position of abutment illustrated at A in Fig. 5, in 
which position they engage the spring pockets/springs 
7, and from this position of engagement over about 90° in 
a direction upwards to an essentially horizontal position 
30 of transfer, indicated in Fig. 5 at B, which position of 
transfer also is said starting position, to effect the 
transfer to the assembly station 25 while asserting the 
gripping hold action. 

Preferably, each grip means 27 is formed with at 
35 least two sharp needles 28 arranged to pierce the fabric 6 
of the spring pockets/springs 7 for engagement therewith. 
In accordance with the illustrated preferred embodiment of 
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the invention the needles 28 are supported in a projecting 
position by the free ends of essentially oppositely dis- 
posed holding arms 29, which arms are mounted for pivotal 
movement in the assembly unit 24 or in a component asso- 
5 ciated therewith, and by means of an actuating mechanism 
30, such as a toggle mechanism or the like, they are 
pivotable in a direction towards and away from each other 
to bring said needles 28 into and out of engagement of 
said spring pockets /springs 7. 
0 obviously the invention should not be considered 

limited to the described and illustrated embodiment, which 
is the one that is preferred at the moment, but could be 
modified according to wish within the scope of the pro- 
tection defined in the appended claims. 
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CLAIMS 

1. An apparatus for the manufacture of spring car- 
casses (2) of pocket spring type, for use in e.g. beds and 
similar objects, said apparatus (1) comprising a coiling 
5 station (3) in which springs (5) are manufactured and by 
means of welding are enclosed in pockets ( 7 ) of a heat- 
sealable fabric (6) to form lengths (8) of such pocket 
springs, and a buffer station (10) for receiving the 
pocket-spring lengths (8) from the coiling station (3), 

10 storing them temporarily and transferring them to an 

assembly station (25), wherein a number of pocket-spring 
lengths (8) corresponding to the size of the spring car- 
cass (2) to be manufactured is assembled to form the 
spring carcass, characterized by a trans- 

15 fer station (12) positioned between the buffer station 
(10) and the assembly station (25) and including both a 
welding and cutting unit (14) in which pocket-spring 
lengths (8) arriving from the buffer station (10) are 
welded and cut into the correct longitudinal dimension in 

20 dependency of the size of the spring carcass ( 2 ) to be 

manufactured, and a conveyance unit (22) advancing the cut 
pocket-spring lengths (8) from the welding and cutting 
unit (14) to a pick-up position (23), wherein an assembly 
unit (24) in turn picks up the pocket-spring lengths one 

25 by one in the pick-up position and transfers them to the 
assembly station ( 25 ) . 

2. An apparatus as claimed in claim 1, charac- 
terized in that the welding and cutting unit (14) 
comprises a preferably ultrasonic welding head (15) 

30 arranged to be moved into abutment against a welding pad 

(17) with the fabric (6) between two juxtaposed spring 
pockets ( 7 ) sandwiched between said pad and said welding 
head, in order to form in said fabric two parallel spaced - 
apart welding seams (18), as well as a cutting means (20) 

35 for cutting the fabric (6) between the two welding seams 

(18) , whereby the pocket-spring lengths will be given the 
accurate longitudinal dimensions and their ends be 
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correctly welded together. 

3. An apparatus as claimed in claims 1 and 2, 
characterized in that the welding head (15) 
is movable essentially linearly to and fro, and in that it 

5 is formed with two parallel, spaced-apart welding members 
( 19 ) , said members being essentially straight and having a 
length substantially corresponding to the width of the 
pocket -spring lengths ( 8 ) . 

4. An apparatus as claimed in any one of the pre- 
10 ceding claims, characterized in that the 

cutting means (20) preferably is in the form of a knife 
which is movable essentially linearly backwards and for- 
wards in a groove (21) formed in the welding pad (17), 
essentially in parallel with said welding members (19), 
15 for the purpose of cutting off said fabric (6) interme- 
diate the welding seams (18). 

5. An apparatus as claimed in any one of the pre- 
ceding claims, characterized in that said 
conveyance unit (22) comprises a conveyor belt (26) inclu- 

20 ding driver dogs for advancing the cut spring-pocket 

lengths (8) from the welding and cutting unit (14) to the 
pick-up position (23) of the assembly unit (24). 

6. An apparatus as claimed in any one of the pre- 
ceding claims, characterized in that said 

25 assembly unit (24) is movable essentially linearly back- 
wards and forwards above the conveyance unit (22) and 
essentially at right angles to the direction of convey- 
ance, in order to transfer the pocket-spring lengths (8) 
one by one from the pick-up position (23) to the assembly 

30 station (26). 

7. An apparatus as claimed in claim 6, charac- 
terized in that the assembly unit (24) comprises a 
number of grip means (27) arranged, in the pick-up posi- 
tion (23), to be moved into engagement with the spring 

35 pockets (7) of the associated pocket-spring length (8) in 
order to hold, by gripping action, said pocket-spring 
length during the transfer and, upon arrival in said 
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assembly station (25), to be disengaged from said 
pocket, to release the pocket- spring length from the 
assembly unit. 

8. An apparatus as claimed in claim 7, c h a r a c- 
5 terized in that the number of said gr ipper means 
( 27 ) preferably is identical with the number of spring 
pockets (7) of the associated pocket-spring length (8) and 
in that said grip means, from a starting position, are 
pivot able over about 90° in a direction downwards, into a 
10 position of engagement (A) in which they engage the spring 
pockets (7) and from there over about 90° in a direction 
upwards, into a position of transfer (B), to effect the 
transfer to the assembly station (25) while exerting the 
holding grip. 

15 9. An apparatus as claimed in claims 7 and 8, 

characterized in that each gripper means 
(27) is formed with two sharp needles (28) arranged to 
pierce the fabric (6) of the spring pockets (7) for 
engagement therewith. 

20 10. An apparatus as claimed in claim 9, charac- 

terized in that the needles (28) project from the 
supporting free ends of essentially oppositely disposed 
holding arms (29), said arms mounted for pivotal movement 
in the assembly unit (24) and operated by an actuating 

25 mechanism (30) for pivotal movement towards and away from 
each other to bring said needles into and out of their 
engagement with said spring pockets (7). 

11. An apparatus as claimed in any one of the pre- 
ceding claims, characterized in that the 

30 coiling station (3) comprises at least two and preferably 
three automatic coiling machines (4) and in that the 
buffer station (10), the welding and cutting unit (14), 
and the conveyance unit (22) preferably comprise a number 
of respectively buffer containers (11), welding heads (15) 

35 with associating welding pads (17) and cutting means 

(20), and conveyor belts corresponding to said number of 
automatic coiling machines (4). 
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12. An apparatus as claimed in claim 11, cha- 
racterized in that the number of fixed pick-up 
positions (23) in the assembly unit (24) equals the number 
of the conveyor belts (26) and in that the assembly unit 
5 is arranged to be moved to the pick-up position that at 
anyone instance is the optimum one for obtaining the 
maximum efficiency in the apparatus (1). 
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AU-A- 


3353584 


12/09/85 






CA-A- 


1220289 


07/04/87 






FP-A A A 


U1JJ1JU 


18/09/85 






JP-A- 


60194907 


03/10/85 






UO n 


HJUUjlU 


28/01/86 






US-A- 


4578834 


01/04/86 


EP-A1- 0421495 


10/04/91 


SE-T3- 


0421495 








BE-A.A- 


1003537 


14/04/92 






CA-A,A,C 


2026817 


06/04/91 






DE-D.T- 


69008098 


13/10/94 






ES-T- 


2053073 


16/07/94 






JP-A- 


3121730 


23/05/91 






US-A- 


5126004 




EP-A1- 0624545 


17/11/94 


NONE 






W0-A1- 9418116 


18/08/94 


NONE 






CA-A- 1085597 


16/09/80 


FR-A.B- 


2389573 


01/12/78 






US-A- 


4439977 


03/04/84 


US-A- 4566926 


28/01/86 


AU-B.B- 


577545 


29/09/88 






AU-A- 


3353584 


12/09/85 






LA A 




07/04/87 






EP-A.A.A 


0154076 


11/09/85 






EP-A.A.A 


0155158 


18/09/85 






JP-A- 


60194907 


03/10/85 






US-A- 


4578834 


01/04/86 

V ^ / W ¥/ ^a/ W 






AT-B- 


396100 


25/05/93 






AU-B.B- 


582187 


16/03/89 






AU-A- 


4731885 


31/07/86 






CA-A- 


1234685 


05/04/88 






JP-C- 


1598745 


28/01/91 






JP-B- 


2020346 


09/05/90 






JP-A- 


61176436 


08/08/86 


US-A- 4578834 


01/04/86 


AU-B.B- 


577545 


29/09/88 






AU-A- 


3353584 


12/09/85 






CA-A- 


1220289 


07/04/87 






EP-A.A.A 


0154076 


11/09/85 






EP-A.A.A 


0155158 


18/09/85 






JP-A- 


60194907 


03/10/85 






US-A- 


4566926 


28/01/86 
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